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Description 



This invention relates, in general, to the fasten- 
ing together of portions of tissue in surgical 
procedures. 

In various surgical procedures, fasteners, for 
instance in the form of staples, are employed for 
holding tissue portions together to facilitate heal- 
ing of a wound or incision. For example, a locking 
staple, having a tongue and groove structure by 
which the staple is locked, is disclosed in 
US— A— 2,881,762. A metal staple especially 
adapted for ligatfng blood vessels is disclosed in 
US— A— 3,079,608. International Patent Applica- 
tion No. PCT/SU79/00049 (publication No. 
WO— A— 8100046) discloses a variety of fastening 
devices and instruments for performing circular 
anastomoses on the large intestine. The 
aforementioned disclosures serve as examples of 
a wide variety of tissue fastening devices and 
techniques that may be employed in general and/ 
or specific surgical situations. 

One common type of fastening device for join- 
ing or holding together soft tissue portions is the 
generally "U"-shaped staple which is typically 
fabricated from a suitable metal. Such staples, 
although generally described as having two legs 
joined by a link to define a "U"-shape when 
unclinched, may also be regarded as having the 
configuration of an "open" loop when 
unclinched. The legs need not necessarily be 
parallel but are typically adapted for penetrating 
the tissue portions and for receiving between 
them some of the tissue material. 

Other examples of U-shaped or open loop 
staples, as well as of methods and instruments for 
applying such staples to tissue, are disclosed in 
US— A— 3,252,643; US— A— 3,482,428; US-A— 
3,692,224; US— A— 3,790,057; US— A— 3,795,034; 
US— A— 3,889,683; US— A— 4,198,982; US— A— 
4,316,468; and US— A— 4,31 9,576. 

Other tissue fastening devices have been pro- 
posed and differ from staples perse in that these 
other devices may have a plurality of components 
and do not have to be clinched in the manner 
used to set a staple. One such device is disclosed 
in US — A — 4,060,089 and includes a fastener strip 
provided with a plurality of longitudinally spaced, 
parallel prongs which are adapted to penetrate 
two overlapped tissue portions from one side so 
that the distal ends of the prongs project from the 
other side of the tissue portions. 

The fastener device further includes a retainer 
strip which is adapted to be placed on the other 
side of the tissue portions opposite the fastener 
strip to engage the ends of the projecting fastener 
strip prongs and thus secure the tissue portions 
tightly between the fastener strip and the retainer 
strip. The fastener strip prongs each include a 
plurality of spaced-apart engaging members for 
engaging the retainer strip at a desired position 
relative to the prongs. This provides for the 
capability of adjusting the distance between the 
fastener strip and the retainer strip. Such a fasten- 



ing device may be fabricated from a biodegrad- 
able or absorbable material. 

Other patents, such as US— A— 2,286,578 and 
US— A— 638,654, disclose instruments for 

5 applying flexible sutures with needles that are 
inserted into the tissue portions. 

Other types of fasteners that include a fastening 
member with legs joined by a link and secured in 
a retaining receiver on one side of an incision are 

10 illustrated briefly described herein. These 
fasteners may be applied to the tissue portions by 
forcing the fastening members directly into the 
tissue portions with a suitable instrument so that 
the fastening member legs protrude from the 

15 tissue portions on one side of the incision where 
they are engaged by the receiver. 

When the fastening member legs are forced 
through the tissue portions, care must be taken to 
prevent deflection of the legs by the tissue. Such 

20 deflection could prevent receipt of the legs in the 
fastener. Although these features work well in 
many applications, in some situations, as with 
relatively tough tissue and relatively slender legs, 
prevention of such deflection may be difficult. 

25 US— A— 4,006,747 discloses the application of a 
flexible fastener to tissue by means of a slotted, 
hollow, straight, needle with a plunger for push- 
ing the fastener through the needle. (The applica- 
tion of a similar fastener in a non-surgical situa- 

30 tion is disclosed in US — A — 4,215,807). This type 
of fastener comprises a pair of anchoring means 
or legs joined by a flexible link or filament. Each 
leg or anchoring means has two ends and is 
connected intermediate of its two ends to the 

35 filament or link. An instrument having a single, 
hollow, slotted, curved needle can be used for 
applying the fastener. The tissue portions to be 
joined are overlapped in face-to-face relationship 
and penetrated from one side of the wound or 

40 incision by the needle. The needle is inserted so 
that the distal end of the needle projects from the 
other side. 

One of the fastener legs is inserted into the 
needle of the first side of the wound or incision 

45 and is pushed through the needle so that the one 
leg is discharged from the needle on the other 
side of the wound or incision. Then the needle is 
pulled back out of the tissue leaving the fastener 
in the tissue with the link transversing the wound 

so or incision through the tissue portions and with 
the legs lying on either side of the wound or 
incision. 

US— A — 3,716,058 discloses a barbed surgical 
suture and a special needle used for inserting the 

55 suture in position within tissue. The needle Is 
hollow and has a lengthwise notch or channel for 
carrying the suture. The needle, with one end of 
the suture mounted therein, is inserted into the 
tissue and then the needle is removed rearwardly 

60 from the tissue to leave the one end of the suture 
in the tissue. The same procedure is then 
repeated for the other end of the suture. 

A non-surgical method and apparatus are dis- 
closed in US— A— 3,875,648 for applying a 

65 similarly shaped flexible fastener to hold two 
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layers of garment material together. The 
apparatus includes a pair of hollow, slotted 
needles, each with a reciprocative pusher member 
disposed therein. 

The fastener is applied by placing each leg in one 
of the hollow slotted needles on a first side of the 
material layers and penetrating the material layers 
with the needles. Next, the legs are pushed 
through the needles to the other side of the 
material layers with a portion of the fastener 
filament remaining on the first side of the material 
layers to hold the layers together after withdrawal 
of the needles. WO— A— 8301193 discloses an 
instrument for applying two-piece fasteners, 
including metal pins that are pointed to facilitate 
tissue penetration and including channels to 
accommodate a pusher member. 

Although many of the above-discussed types of 
tissue fastening devices and techniques are satis- 
factory in various applications, there is a need to 
provide an improved instrument for fastening 
mammalian tissue with reduced trauma. 

It would also be desirable to provide an 
improved fastening instrument for use with 
fasteners fabricated from absorbable materials 
that can provide primary approximation of the 
tissue edges to insure that the tissue edges are in 
continuous contact. Further, such an improved 
instrument should provide a desired amount of 
hemostatic compression to minimize bleeding, 
but allow some collateral blood circulation to the 
wound or incision edges of the tissue to promote 
healing. In addition, such an improved instrument 
should have the capability to accommodate vary- 
ing tissue thicknesses and should leave as little 
tissue cuff or margin as possible in effecting the 
joining of the tissue. 

Further, it would be beneficial if such an 
improved fastening instrument was compatible 
with fasteners that are fabricated with 1 ) as small a 
size as possible to minimize dosage, 2) a minimum 
of sharp edges or protrusions, and 3) a configura- 
tion that does not form, or contribute to the 
formation of, pockets of infection in the tissue. 

Further, such an Improved fastening instrument 
would desirably provide the surgeon with tactile 
feedback and compensating control during the 
application of the fastener. 

Finally, it would be desirable to provide a 
relatively simple, yet effective and rapidly oper- 
ating instrument for applying a variety of 
fasteners. When used to apply two legged fasten- 
ing members to tissue with retaining receivers, 
such an instrument should desirably prevent 
deflection of the fastening member legs passing 
through the tissue and should provide proper 
alignment of the fastening member legs with the 
receiver. 

According to the present invention, there is 
provided an instrument for applying a fastener to 
close a wound or incision in mammalian tissue by 
holding together portions of said tissue defining 
the wound or incision so as to facilitate healing of 
the wound or incision, said fastener being of the 
type comprising a fastening member and a 



receiver, said fastening member having a pair of 
legs joined by a link, said receiver being adapted to 
receive portions of said fastening member legs so 
that said fastener can remain in said tissue por- 

5 tions with a portion of said link lying substantially 
along one of said tissue portions on one side of the 
wound or incision and with a portion of each of 
said legs being received in said receiver on the 
other side of said wound or incision secured 

w adjacent another of said tissue portions, said 
instrument comprising: 

a pair of spaced-apart, straight, needles oriented 
in a common plane, each needle having a distal 
end adapted for piercing said tissue portions, each 

15 needle being hollow and having a passage extend- 
ing along, its length from a fastener receiving 
opening to a discharge opening at said distal end, 
and each said needle defining a slot extending 
along its length in communication with said 

20 passage and facing the slot of the other needle; 

an anvil adapted to be positioned on said other 
side of said wound or incision; 

means for effecting relative movement between 
said anvil and said needles to insert said needles 

25 through said tissue portions for locating said 
receiving openings on said one side of said wound 
or incision and for locating said discharge open- 
ings on said other side of said wound or incision; 
and 

30 drive means for engaging said fastening 
member and urging said fastening member along 
said needles to locate a portion of said link on said 
one side of said wound or incision adjacent said 
one tissue portion and to locate and secure a 

35 portion of each said leg on said other side of said 
wound or incision adjacent said other tissue 
portion, wherein the anvil is adapted to support 
said receiver against said other tissue portion. 
When applying a fastener using an instrument 

40 according to the invention, two or more tissue 
portions are approximated in a generally face-to- 
face relationship. Then, the needles are inserted 
through the approximated tissue portions to 
locate the receiving openings on one side of the 

45 wound or incision und to locate at least portions of 
the discharge openings on the other side of the 
wound or incision. 

Before, during, or after the step of inserting the 
needles into the tissue portions, the fastening 

so member is loaded into the needles through the 
needle receiving openings. The fastening member 
is oriented with each of the legs disposed in one of 
the needle passages and with the link extending 
through the needle slots between the needles. 

55 Next the fastening member is urged along the 
needles to locate at least a portion of the link on 
one side of the wound or incision adjacent one of 
the tissue portions and to locate at least a portion 
of each leg on the other side of the wound or 

60 incision where it is restrained or secured adjacent 
another of the tissue portions. 

Finally, the needles are withdrawn from the 
tissue portions and the fastener remains holding 
together the tissue portions. 

65 This instrument may be used with a variety of 
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such types of fasteners. Numerous other features 
of this novel instrument will be apparent from the 
following detailed description and accompanying 
drawings. 

In the accompanying drawings forming part of 
the specification, and in which like numerals are 
employed to designate like parts throughout the 
same, 

Figure 1 is a side view of a fastening member 
and receiver which together comprise a first 
embodiment of a fastener that can be applied to 
tissue using an instrument according to the inven- 
tion; 

Figure 2 is an end view of the fastening member 
and receiver of Figure 1; 

Figure 3 is a cross-sectional view of the receiver 
taken generally along the plane 3— 3 in Figure 2; 

Figure 4 is a fragmentary, perspective, partial 
cross-sectional view of two portions of mamma- 
lian tissue defined by an incision or wound and 
being held together by the assembled fastener of 
Figure 1 with some of the tissue portions cut away 
to better illustrate interior detail; 

Figure 5 is a fragmentary front view of a 
simplified form of an instrument according to the 
invention for applying the first embodiment of the 
fastener illustrated in Figure 1; 

Figure 6 is a view taken along the plane 6 — 6 in 
Figure 5; 

Figure 7 is a fragmentary, partial, cross-sec- 
tional view of two portions of mammalian tissue 
defined by an incision or wound illustrating the 
employment of the instrument illustrated in Fig- 
ures 5 and 6 to apply the first embodiment of the 
fastener illustrated in Figure 1; 

Figure 8 is a view similar to Figure 4 but 
showing a second embodiment of a fastener 
holding together two tissue portions defined by 
an incision or wound; 

Figure 9 is a view similar to Figure 8 but 
showing a third embodiment of a fastener with a 
cooperating leg guide member temporarily in 
place; 

Figure 10 is a view similar to Figure 9 but 
showing the third embodiment of the fastener 
after the leg guide member has been removed 
from the site; 

Figure 11 is a view similar to Figure 10 but 
showing a fourth embodiment of a fastener; 

Figure 12 is a view similar to Figure 10 but 
showing a fifth embodiment of a fastener; 

Figure 13 is an exploded, perspective view of a 
sixth embodiment of a fastener; 

Figure 14 is an enlarged, fragmentary, cross- 
sectional view of two portions of mammalian 
tissue defined by an incision or wound and being 
held together by the sixth embodiment of the 
fastener illustrated in Figure 13 wherein the fas- 
tening member legs have been severed flush with 
the receiver; and 

Figure 15 is a fragmentary, cross-sectional view 
taken along the plane 15—15 in Figure 14. 

The disclosed instrument may be employed in 
different ways with a variety of fasteners. The 
specification and accompanying drawings dis- 



close only a few specific forms of an improved 
fastener applying instrument as illustrative 
examples. The precise shapes and sizes of the 
various fasteners and fastener applying instru- 

5 ment components herein described are not 
essential to the invention unless otherwise indi- 
cated. The disclosed instrument are not intended 
to be limited for use with the fastener embodi- 
ments illustrated, and the scope of the invention 

w will be pointed out in the appended claims. 

First embodiment of the fastener 

A first embodiment of a fastener that may be 
applied using an instrument according to the 

15 invention is illustrated in Figures 1 — 4 and is 
designated generally therein by reference 
numeral 50A. 

The fastener 50A is illustrated in Figure 4 in the 
fully assembled, "set" configuration wherein it is 

20 shown holding together two portions 52 and 54 of 
mammalian tissue, such as are defined by a 
wound or incision, to facilitate healing of the 
wound or incision. Typically, a plurality of such 
fasteners 50A would be used to close a wound or 

25 incision. However, with just a small wound or 
incision, one fastener 50A may be sufficient. 

The fastener 50A includes two components, a 
generally U-shaped or open loop fastening 
member 60A and a receiver 62A, which are 

30 initially separated as illustrated in Figure 1 and 
which are adapted to cooperate to compress or 
hold between them the tissue portions. 

As is best illustrated in Figures 1, 2 and 4, the 
fastening member 60A includes 1) a pair of 

35 anchoring means or legs 66A adapted to be 
passed at least partially through the tissue por- 
tions and 2) a filament, link, or link member 68A 
which is connected to the legs 66A and which is 
adapted to lie substantially against one of the 

40 tissue portions (e.g., tissue portion 54 in Figure 4). 
The legs 66A of the fastening member are 
generally parallel to each other and are generally 
perpendicular to the link 68A. Preferably, each leg 
66A has a solid, generally cylindrical configura- 

45 tion with a rounded end 70A. The link 68A may be 
cylindrical (as illustrated) or may have any other 
suitable shape (such as that of a regular paral- 
lelpiped, for example). 
As best illustrated in Figures 1 — 4, the receiver 

50 62A defines at least one passage 76A for receiving 
one of the fastening member legs 66A and at least 
one other passage 76A for receiving the other 
fastening member leg 66A. Each receiving 
passage 76A and the receiver wall that defines the 

55 passage 76A cooperate as means for receiving 
and encompassing at least a portion of one of the 
fastening member legs 66A after the leg has been 
inserted through the tissue portions as best illus- 
trated in Figure 4. 

eo The fastener 50A is provided with unique 
means for effecting engagement between the 
fastening member 60A and the receiver 62A and 
for holding the fastening member 60A and 
receiver 62A in a desired relationship to compress 

65 between them the two tissue portions 54 and 52 
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as illustrated in Figure 4. Specifically, as best 
illustrated in Figures 1 and 2, each leg 66A of the 
fastening member 60A defines a plurality of 
spaced-apart, resilient locking members 80A on 
its exterior along at least a portion of its length. 

As best illustrated in Figure 1, each locking 
member 80A has a frustoconical configuration 
presenting an upper, annular locking edge or 
surface 82A oriented generally normal to the 
longitudinal axis of the fastening member leg 
66A. Each locking member 80A also has a lower, 
frustoconical engagement surface 84A. Each 
locking member 80A is somewhat inwardly flex- 
ible when force is applied to the surface 84A of 
the locking member to act in a direction along 
the length of the leg 66A away from the distal 
end of the leg. However, each locking member 
80A is resistant to inward flexing when force is 
applied to the annular edge or surface 82A of the 
locking member 80A to act In the direction along 
the length of the leg toward the distal end of the 
leg. This feature, the utility of which will become 
apparent hereinafter, exists, in part, as a result of 
the particular configuration of the member 80A 
as defined by the surfaces 82A and 84A. 

The receiver 62A is provided with unique struc- 
tural elements to cooperate with the teeth 80A of 
the fastening member 60A. Specifically, as best 
illustrated in Figures 1—3, each receiving 
passage 76A is generally cylindrical and is pro- 
vided with one or more inwardly projecting 
annular flanges 90A. Each flange 90A can func- 
tion as means for 1) flexing the leg locking 
members 80A inwardly on one leg 66A of the 
fastening member 60A when the one leg is being 
inserted through the tissue portions and into the 
receiver passage 76A and 2) for engaging one of 
the leg locking members 80A to prevent with- 
drawal of the leg from the receiver 62A after the 
leg has been received therein as best illustrated 
in Figure 4. 

The fastening member 60A and receiver 62A 
may be formed from suitable materials, such as 
thermoplastic polymer materials that are absorb- 
able by mammalian tissue. 

Instrument for applying fasteners 

A novel instrument may be used for applying 
fasteners, such as the first embodiment of the 
fastener 50A described above, to close a wound 
or incision in mammalian tissue by holding 
together two or more portions of the tissue 
defining the wound or incision so as to facilitate 
healing of the wound or incision. The instrument 
may be employed to apply fasteners of the type 
comprising at least a fastening member having a 
pair of anchoring means or legs joined by a link 
(e.g., such as fastening member 60A of the first 
embodiment of fastener 50A described above 
with reference to Figures 1—4). 

Such a fastener is adapted to remain in the 
tissue portions with at least a portion of the link 
lying substantially against one of the tissue por- 
tions on one side of the wound or incision and 
with at least a portion of each of the legs being 



retained or secured adjacent another of the 
tissue portions on the other side of the wound or 
incision. 

The instrument may be used to apply a 

5 fastener of the type that does not include a 
receiver as well as a fastener of the type that 
includes a receiver (e.g., such as receiver 62A of 
the first embodiment of the fastening member 
50A described above with reference to Figures 

w 1 — 4). In some designs, the receiver is necessary 
to retain portions of the fastening member legs 
on one side of the wound or incision. In other 
designs, the receiver merely aids in retaining the 
fastening member legs. 

15 In applying the fastener, a novel instrument is 
employed. Such an instrument is illustrated in 
Figures 5 and 6 wherein it is designated 
generally by the reference numeral 100. The 
instrument 100 is illustrated in a simplified 

20 manner in Figures 5 and 6 to illustrate the basic 
components in a way that facilitates a straight- 
forward description of the method of applying a 
fastener with such an instrument. 
The instrument 100 includes a pair of spaced- 

25 apart needles 102 oriented in parallel planes. The 
needles 102 are preferably connected together 
by suitable means, such as a connecting plate 
104. The connecting plate 104 is merely illustra- 
tive of a suitable structure for maintaining the 

30 two needles 102 in the spaced-apart, parallel 
relationship. Other suitable structures, including 
other members or housings (not illustrated) for 
instrument 100, may serve the same function as 
the plate 104 and may also function as means by 

35 which the instrument 100 may be grasped and 
manipulated by the surgeon. 

In the illustrated embodiment in Figures 5 and 
6, the needles 102 are generally straight and 
have a hollow, cylindrical configuration. The 

40 longitudinal axes of the needles 102 are parallel. 
Each needle 102 is preferably provided with a 
distal end 108 which is angled, slanted, or 
pointed to aid in penetrating the tissue portions. 
The distal end 108 of each needle 102 defines a 

45 discharge opening 109 which communicates 
with an internal, cylindrical passage 110 extend- 
ing along the length of the needle 102. The 
passage 110 extends to a fastening member 
receiving opening 112 (Figure 5) at the top end of 

so the needle 102 opposite the distal end 108. Each 
needle 102 also defines a slot 114 extending 
along its length in communication with the 
passage 110. The slot 114 of one of the two 
needles 102 faces the slot 1 14 of the other needle 

55 102 as is best illustrated in Figure 6. 

A means is provided for moving the fastening 
member 60A along the needles. This may take 
the form of two drive members 120 which are 
each adapted to enter the fastening member 

60 receiving opening 112 of one of the needles 102 
and to travel the length of the passage 110. The 
drive members 120, having a cylindrical shape in 
this illustrated embodiment, function to apply 
force to the fastening member so as to urge the 

65 fastening member along the needles 102 and 
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into the receiver 62A. The drive members 120 
may be rigid or flexible and may have other 
suitable shapes. 

An anvil 130 is provided below the needles 102 
and functions as a means for applying a reaction 
force to the tissue portions and for preventing the 
tissue portions from moving excessively when 
penetrated by the needles 102. The anvil 130 
functions to hold the receiver (e.g., receiver 62A 
of the first embodiment of the fastener 50A 
described above with reference to Figures 1—4) 
against one of the tissue portions. 

The instrument 100 may further include a suit- 
able housing and mechanism (not illustrated) for 
effecting relative movement between 1) the anvil 
130 and the needles 102 and 2) between the drive 
members 120 and the needles 102. Such a 
mechanism may include a pair of scissors-like 
handles with appropriate actuating mechanisms 
and/or linkages operably connecting the handles 
with the needles, drive members, and anvil. 

The method of applying a fastener with the 
instrument 100 is best illustrated in Figure 7 
where the instrument 100 is shown applying the 
first embodiment of the fastener 50A described 
above with reference to Figures 1 — 4. Typically, 
the instrument 100 would first be loaded with a 
fastening member 60A. This would be effected by 
disposing the fastening member 60A in the pair of 
needles 102 so that the fastening member legs 
66A each enter one of the needle passages 110 
(Figure 5) through the receiving opening 112 at 
the top of the needle. The fastening member link 
68A then extends between the needles 102 and 
through the needle slots 114 as best illustrated in 
Figure 7. The drive members 120 r may then be 
positioned to enter the needle passages 110 
through the receiving openings 112 behind the 
fastening member 60 A. 

The receiver 62A is also loaded on the instru- 
ment 100. The receiver 62A is suitably disposed 
on the anvil 130 in spaced relationship from the 
distal ends of the needles 102, but generally in 
alignment with the needles 102. Specifically, the 
receiver passages 76A are positioned to ulti- 
mately align with the needles 102 and with the 
fastening member legs 66A disposed within the 
needles 102. 

Before the instrument 100 is brought into con- 
tact with the tissue portions 52 and 54, the tissue 
portions are first approximated in a generally 
face-to-face relationship as illustrated in Figure 7. 
If more than two tissue portions are to be joined, 
they are placed side by side in generally the same 
manner. 

Then the instrument 100 is manipulated to 
insert the needles 102 through the approximated 
tissue portions 52 and 54 in a manner which 
locates the receiving openings 1 12 on one side of 
the wound or incision and which locates at least 
portions of the needle discharge openings 109 on 
the other side of the wound or incision. 

Prior to inserting the needles 102 into the tissue 
portions, or at the same time, the anvil 130 is 
urged toward the tissue portion 52 to bring the 



receiver 62A into contact with the tissue portion 
52. As the needles 102 penetrate the tissue por- 
tions, the receiver 62A prevents the tissue por- 
tions from being carried with the needles 102 an 

5 excessive amount and thus permits relative 
movement to eventually be effected between the 
needles and the tissue portions. 

When the tips or distal ends 108 of the needles 
102 pass completely through the tissue portions, 

10 the needle tips impinge upon the upper surface of 
the receiver 62A at the edge of the passages 76A. 
Further relative movement between the tissue 
portions and the needles is thus prevented. At this 
point, the receiver passages 76A are in alignment 

15 with the passages 110 of the needles 102 for 
receiving the fastening member legs 66A. 

Although the fastening member 60A would 
typically be inserted into the needles 102 prior to 
the tissue portions being penetrated by the 

20 needles as described above, such a sequence of 
operation is not necessary. Rather, the needles 
102 may initially penetrate the tissue portions 
without the fastening member 60A being dis- 
posed in the needle passages. Then, after the 

25 tissue portions have been penetrated by the 
needles. The fastening member 60A may be 
disposed within the needles (as illustrated in 
Figure 7). 

In any case, after the receiver 62A has been 

30 positioned adjacent one of the tissue portions 52 
and after the needles 102 have penetrated the 
tissue portions 54 and 52 as illustrated in Figure 7, 
the fastening member 60A is next urged along the 
needles 102. This may be accomplished by mov- 

35 ing the drive members 120 downwardly into the 
needle passages and into engagement with the 
fastening member 60A. 

Continued movement of the drive members 120 
urges the fastening member 60A along the 

40 needles so that the fastening member legs 66A 
are at least temporarily deformed (i.e., the locking 
members 80A are deflected) as the legs pass 
through and become disposed within the 
passages 76A of the receiver 62A. Typically, the 

45 relative movement between the fastening 
member 60A and the receiver 62A is terminated 
when the fastening member link 68A is at a 
desired distance from the receiver 62A. Prefer- 
ably, this movement is terminated after the tissue 

so portions 54 and 52 have been compressed 
together a desired amount as illustrated in Figure 
4. At this point, the fastening member legs 66A 
have become retained, secured, or locked in the 
receiver 62A adjacent the tissue portion 52 by 

55 engagement of the fastening member leg locking 
members 80A with the receiver flanges 90A in the 
manner described above with reference to Fig- 
ures 1 — 4. 

During the movement of the fastening member 
60 60A along the needles 102, the receiver 62A is 
held in the proper location against the tissue 
portion 52 by means of anvil 130 to prevent the 
receiver 62A from being moved away from the 
tissue portions as the fastening member legs 66A 
65 are driven into the receiver 62 A. 
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In order to effect the necessary penetration of 
the tissue portions 52 and 54 by the needles 102, 
force must be applied to the needles 102 or to the 
needle housing structure, such as to plate 104. 
Also, a substantially oppositely directed force is 
preferably applied to the receiver 62A. Figure 7 
illustrates the application of these forces wherein 
the needles 102 are each shown being moved 
through the tissue along the longitudinal axes of 
the needles with a force F v On the opposite side 
of the wound, the receiver 62A is held against the 
tissue portion 52 by means of the anvil 130 under 
the influence of a force F 2 . 

After needle penetration, a force can be applied 
to the fastening member 60A with the drive 
members 120 along the longitudinal axes of the 
needles or by a suitable drive member (not 
illustrated) acting just on the link 68A. Such a 
suitable drive member could apply a force F 3 to 
the midpoint of the link 68A to drive the fastening 
member 60A along the needles and into the 
receiver 62A. 

After the fastening member 60A has been 
driven into the receiver 62A the desired amount, 
the needles 102 are withdrawn from the tissue 
portions and the anvil 130 is removed from the 
receiver 62A. The entire instrument 100 is 
rrmoved from the site to leave the fastener 50A 
holding together the tissue portions. 

Although the instrument 100 is illustrated in 
Figures 5 and 6 as having two straight needles 
102, it is to be realized that the needles 102 may 
be curved if desired. Such curved needles would 
be useful in certain applications (e.g., the closure 
of tissue in some fascia or internal organs). Even 
if the needles are curved, the needles are still co- 
planar to accommodate the fastening member 
60A which has a fixed length link 68A. 

If the fastening member 60A is fabricated from 
an elastic material that provides a certain amount 
of stretch to the link 68A, then the needles 102 
would not necessarily have to lie in strictly paral- 
lel planes since the link 68A could stretch, con- 
tract, or bend to accommodate the minor vari- 
ations in distance between the needles along the 
length of the needles. 

In some situations, the fastening member legs 
66A may project beyond the bottom of the 
receiver 62A. If desired, the projecting leg por- 
tions may be severed flush with the bottom of the 
receiver by a suitable cutter mechanism (not 
illustrated) on the instrument 100. 

The above-described instrument may be 
employed to apply other types of fasteners to 
tissue portions. Examples of other types of 
fasteners that may be applied with the instrument 
of the present invention will next be described. 

Second embodiment of the fastener 

A second embodiment of a fastener that may be 
applied with the above-described method and 
instrument is illustrated in Figure 8 and is desig- 
nated generally therein by reference numeral 50B. 

The fastener 50B includes a generally U-shaped 
fastening member 60B and a receiver 62B. These 



two components are shown in the engaged orien- 
tation joining together tissue portions 54 and 52. 

The fastening member 60B includes 1) a pair of 
anchoring means or legs 66B adapted to be 

5 passed through the tissue portions and 2) a link 
68B which is connected to the legs 66B and which 
is adapted to lie substantially against one of the 
tissue portions (e.g., tissue portion 54 in Figure 8). 
Each leg 66B of the fastening member 60B defines 

w a plurality of spaced-apart, outwardly projecting, 
resilient locking teeth 80B on its exterior along at 
least a portion of its length. Each locking tooth 
80B has an upper, horizontal flat locking surface 
82B oriented generally normal to the longitudinal 

15 axis of the fastening member leg 66B and has a 
lower, slanted engagement surface 84B. Each 
locking tooth 80B is inwardly flexible when force 
is applied to the slanting surface 84B of the 
locking tooth 80B to act in a direction along the 

20 length of the leg 66B away from the distal end of 
the leg. However, each locking tooth 80B is 
resistant to inward flexing when force is applied 
to the surface 82B of the locking tooth to act in a 
direction along the length of the leg toward the 

25 distal end of the leg. 

The receiver 62B defines passages 76B for 
receiving the fastening member legs 66B. The 
receiver 62B is also provided with a latch member 
90B at each passage 76B. The latch member 90B 

30 defines T) a slanted camming surface 92B for 
flexing each leg locking tooth 80B inwardly on 
one leg 66B of the fastening member 60B when 
the one leg is being inserted through the tissue 
portions and into the leg receiving passage 76B 

35 and 2) a retaining surface 94B for engaging one of 
the leg locking teeth 80B to prevent withdrawal of 
the leg from the receiver 62B after the leg has 
been received in the receiver as illustrated in 
Figure 8. 

40 The fastener 50B is applied to the tissue por- 
tions 54 and 52 in a manner substantially identical 
to that described above for the application of the 
first embodimemt of the fastener 50A illustrated 
in Figures 1 — 7. If desired, the applier instrument 

45 100 may be provided with a suitable cutter 
mechanism (not illustrated) to sever the portions 
of the fastening member legs 66B projecting 
beyond the bottom of the receiver 62B. 
A third embodiment of a fastener that may be 

so applied with the above-described method and 
instrument is illustrated in Figures 9 and 10 and is 
designated generally therein by reference 
numeral 50C. 
The fastener 50C can be regarded as including 

55 two main components, a generally U-shaped or 
open looped fastening member 60C and a 
receiver 62C. The two components are main- 
tained as unengaged, separate components prior 
to being applied to the tissue portions. In Figures 

60 9 and 10, the two main components are shown in 
the engaged orientation joining together the 
tissue portions 54 and 52. 

The fastener 50C may also be regarded, in one 
sense, as further including a leg guide member 

65 200C (Figure 9) for temporarily cooperating with 
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the fastening member 60C and with the receiver 
62C at the wound or incision when the fastening 
member and receiver are applied to the tissue 
portions. After application of the fastening 
member 60C and receiver 62C to the tissue s 
portions the leg guide member 200C is removed 
from the site and no longer forms a part of the 
structure of the assembled fastener 50C (Figure 
10). 

As best illustrated in Figure 9, the fastening 10 
member 60C includes 1) a pair of legs 66c adapted 
to be passed through the tissue portions and 2) a 
link 68C which is connected to the legs 66C and 
which is adapted to fie substantially against one 
of the tissue portions (e.g., tissue portion 54 in is 
Figures 9 and 10). Before the fastening member 
60C is applied to the time portions, the legs 66C of 
the fastening member 60C are generally parallel 
to each other and are generally perpendicular to 
the link 68C. Preferably, each leg 66C has a 20 
generally cylindrical configuration with a conical 
end 70C to facilitate or aid in the partial pene- 
tration of the tissue portions. The legs 66C may be 
solid or hollow. 

The link 68C may have a generally cylindrical 25 
configuration as illustrated or may have any other 
suitable shape. Similarly, the legs 66C need not 
necessarily be cylindrical as illustrated but may 
have a non-circular cross-section. Preferably how- 
ever, the legs are capable of being bent along the 30 
circumference of a relatively small circle into the 
orientation illustrated in Figures 9 and 10. To this 
end, it has been proposed that each leg 66C may 
be fabricated from a suitable material, such as an 
extruded 0.63 mm (0.025 inch) diameter rod of a 35 
thermoplastic polymer material. 

The receiver 62C has a first side 71 C which is 
adapted to be placed against one of the tissue 
portions and has an oppositely facing second side 
73C. The receiver 62C further has a short central 40 
portion or member 72C joining a pair of leg 
receiving members 74C (designated in Figure 9 
only). Each leg receiving member 74C defines a 
first passage 76C extending between the receiver 
first side 71 C and second side 73C for receiving a 45 
portion of one of the fastening member legs. Each 
receiving member 74C also defines a second 
passage 77C extending between the receiver first 
side 71 C and second side 73C for receiving 
another portion of the same fastening member so 
leg. 

If the fastening member legs 66C have a 
cylindrical configuration as illustrated, then the 
receiving member passages 76C and 77C are 
preferably cylindrical bores of sufficient diameter 55 
to permit the legs 66Cto be received therein. Each 
receiving member 74C, and the passages 76C and 
77C defined therein, cooperate as means for 
receiving and encompassing at least portions of 
one of the fastening member legs 66C after the eo 
leg has been passed through the tissue portions 
as best illustrated in Figure 9. 

The guide member 200C has an engaging side 
204C for contacting the second side 73C of the 
receiver 62C. The leg guide member 200C is 65 



disposed adjacent the second side 73C of the 
receiver 62C and is adapted to direct the distal 
end of each leg 66C of the fastening member 60C 
at the receiver second side 73C from the first 
passage 76C into the second passage 77C. The 
guide member 200C also functions to guide an 
intermediute portion of the leg extending 
between the receiver first passage 76C and the 
second passage 77C as relative movement is 
being effected between the fastening member 
60C and the receiver 62C. 

To this end, the guide member 200C includes a 
guide means for directing each leg 66C in the 
proper path and the guide means is defined in the 
guide member as a channel 206C opening to the 
engaging side 204C of the guide member 200C. 
As illustrated in Figure 9, the bottom of the 
channel 206C is defined in the guide member 
200C by a generally semi-cylindrical surface. 

When joining the tissue portions 52 and 54 with 
the fastener 50C, the tissue portions are first 
approximated in face-to-face relationship as illus- 
trated in Figure 9. To apply the fastener 50C to 
join the tissue portions, the guide member 200C, 
along with the receiver 62C, is mounted in or on 
the anvil 130 of instrument 100 (illustrated in 
Figure 5 and described above). The fastening 
member 60C is disposed in the instrument 
needles 102 on the other side of the tissue 
portions. The instrument 100 is then operated to 
effect relative movement between the needles 
102 and the tissue portions so that the tissue 
portions are penetrated by the needles 102. Next, 
the drive members 120 are actuated to move the 
fastening member 60C along the needles 102 so 
that the fastening member legs 66C enter the 
receiver and guide member 200C to become 
properly engaged with the receiver 62C. 

In any case, once the fastening member 60C 
has been driven through the needles 102 and 
properly engaged with the receiver 62C, the guide 
member 200C may be removed from the site of 
the wound or incision to leave the remaining 
fastener elements In the engaged orientation 
illustrated in Figure 10 wherein the tissue portions 
52 and 54 are joined together. The guide member 
200C may be reused to apply another fastening 
member and receiver or may be discarded. 

Although the guide member 200C is illustrated 
as being a separate element and may be regarded 
as being a temporary, removable portion of the 
fastener 50C, the guide member 200C may be 
integrally formed within the anvil 130 of the 
instrument 100 for applying the fastening 
member 60C and the receiver 62C. In such a case, 
the guide member 200C is properly characterized 
as not being one of the fastener components per 
se. 

With the receiver design of the fastener 50C 
illustrated in Figures 9 and 10, it is seen that each 
of the fastening member legs 66C is bent along a 
radius and doubled back into an orientation 
wherein two portions of each leg are in paral- 
lel alignment This unique configuration provides 
locking strength since force would be required to 
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straighten out the legs in an attempt to disengage 
the fastening member 60C from the receiver 62C. 

It is also to be noted from Figures 9 and 10 that 
the distal ends 70C of the fastening member legs 
66C are directed back into the tissue portions. 
Only gently curving portions of the legs protrude 
below the receiver 62C. Thus, compared to the 
above-described second embodiment of the 
fastener (fastener BOB), the third embodiment of 
the fastener 50C has no sharp end portion at each 
leg projecting outwardly of the joined tissue 
portions where other surrounding tissue or 
organs may be damaged. Consequently, no por- 
tions of the legs of the fastening member 60C of 
the third embodiment of the fastener 50C need be 
severed to insure that an adjacent tissue or organ 
is not injured. 

Fourth embodiment of the fastener 

A fourth embodiment of the fastener that may 
be applied with the above-described instrument is 
illustrated in Figure 11 and is designated 
generally therein by reference numeral 50D. The 
fastener BOD is similar, and functions in a similar 
manner, to the third embodiment of the fastener 
50C described above with reference to Figures 9 
and 10. In addition, the fastener BOD includes the 
locking feature found in the second embodiment 
of the fastener BOB described above with ref- 
erence to Figure 8. 

The elements of the fourth embodiment of the 
fastener BOD that are identical or functionally 
analogous to those of the second and third 
embodiments of the fasteners BOB and BOC, 
respectively, are designated by reference 
numerals identical to those used for the second 
and third embodiments with the exception that 
the fourth embodiment reference numerals are 
followed by the upper case letter D whereas the 
second and third embodiment reference 
numerals are followed by the upper case letters B 
and C, respectively. 

The fastener BOD includes a fastening member 
60D and a receiver 62B. The fastening member 
60D is similar to the fastening member 60C of the 
third embodiment of the fastener BOC described 
above with reference to Figures 9 and 10 with the 
exception that the fastening member 60D has legs 
66D that are formed with locking teeth 80D. Each 
locking tooth 80D has a locking surface 82B 
oriented generally normal to the longitudinal axis 
of the fastening member leg and has a slanted 
engagement surface 84D. 

The receiver 62D is similar to the receiver 62C of 
the third embodiment of the fastener BOC 
described above with reference to Figures 9 and 
10. The receiver 62D defines a first passage 76D 
and a second passage 77D for receiving each leg 
66D of the fastening member 60D. In addition, the 
receiver 62D includes a latch member 90D asso- 
ciated with each second passage 77D. The latch 
member 90D defines 1) a camming surface 92D 
for flexing each leg locking tooth 80D inwardly on 
one leg when the one leg is being inserted into 
the receiver 62D and 2) a retaining surface 94D for 



engaging one of the locking teeth 80D on the leg 
to prevent withdrawal of the leg from the receiver 
62D after the leg has been received therein. 
The fourth embodiment of the fastener BOD is 

5 applied to the tissue portions with the instrument 
100 in a manner analogous to that described 
above for the third embodiment of the fastener 
BOC illustrated in Figures 9 and 10. To this end, a 
guide member (identical to guide member 200C 

10 in Figure 9) would be provided to temporarily 
engage the receiver 62D during application of the 
fastener B0D. 

Fifth embodiment of the fastener 

is The fifth embodiment of the fastener is illus- 
trated in Figure 12 and is designated generally 
therein by reference numeral B0E. The fastener 
B0E is similar, and functions in a similar manner, 
to the third embodiment of the fastener BOC 

20 described above with reference to Figures 9 and 
10. The elements of the fifth embodiment of the 
fastener B0E that are identical or functionally 
analogous to those of the third embodiment of 
the fastener BOC are designated by reference 

25 numerals identical to those used for the third 
embodiment with the exception that the fifth 
embodiment reference numerals are followed by 
the upper case letter E whereas the third embodi- 
ment reference numerals are followed by the 

30 upper case letter C. 

The fastener B0E includes a fastening member 
60E and a receiver 62E. A guide member (not 
illustrated), similar to the guide member 200C 
illustrated in Figure 9, is also initially provided for * 

35 temporarily effecting application of the fastener 
B0E to the tissue portions B2 and B4. 

The fastening member 60E is identical to the 
fastening member 60C of the third embodiment 
of the fastener BOC described above with ref- 

40 erence to Figures 9 and 10. However, the receiver 
62E differs somewhat from the receiver 62C of the 
third embodiment of the fastener BOC. Speci- 
fically, the receiver 62E, while defining a first 
passage 76E for each of the fastening member 

45 legs 66E, defines only one, central second 
passage 77E. The central passage 77E is adapted 
to receive the end portions of both of the fasten- 
ing member legs 66E in side-by-side relationship 
as illustrated in Figure 12. 

so The fastener B0E is applied to the tissue por- 
tions B4 and 52 in a manner substantially identical 
to that described above for the application of the 
third embodiment of the fastener BOC illustrated 
in Figures 9 and 10. 

55 

Sixth embodiment of the fastener 

The sixth embodiment of the fastener is illus- 
trated in Figures 13—15 and is designated 
generally therein by reference B0F. The fastener 

60 B0F includes a fastening member 60F and a 
receiver 62F. The fastener B0F is similar, in some 
respects, to the first embodiment of the fastener 
BOA described above with reference to Figures 
1—3. The elements of the sixth embodiment of 

65 the fastener B0F that are functionally analogous to 
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those of the first embodiment of the fastener 50A 
are designated by reference numerals identical to 
those used for the first embodiment with the 
exception that the sixth embodiment reference 
numerals are followed by the upper case letter F 
whereas the first embodiment reference 
numerals are followed by the upper case letter A. 

As is best illustrated in Figure 13, the fastening 
member 60F includes 1 ) a pair of legs 66F adapted 
to be passed through the tissue portions and 2) a 
link 68F which is connected to the legs 66F and 
which is adapted to lie substantiilly against one of 
the tissue portions (e.g., tissue portion 54 in 
Figure 14). The legs 66F of the fastening members 
60F are generally parallel to each other and are 
generally perpendicular to the link 68F. Prefer- 
ably, each leg 66F has a solid, generally cylindri- 
cal configuration with a conical end 70F. The link 
68F may have the rectangular parallel piped shape 
illustrated or may have any other suitable shape. 

The receiver 62F includes a central member 72F 
joining a pair of leg receiving members 74F. Each 
leg receiving member 74F defines at least one 
passage 76F for receiving one of the fastening 
member legs 66F as best illustrated in Figure 14. If 
the fastening member legs 66F have a cylindrical 
configuration as illustrated, then the receiving 
member passages 76F are preferably cylindrical 
bores of sufficient diameter to permit the legs 66F 
to be received (loosely or in sliding engagement). 
Each receiving member 74F and the passage 76F 
defined therein cooperate as means for receiving 
and encompassing at least a portion of one of the 
fastening members legs 66F after the leg has 
been passed through the tissue portions as best 
illustrated in Figures 14 and 15. 

Preferably, each receiving member 74F of the 
receiver 62F defines a first aperture 78F (Figure 15 
only) communicating from the exterior of the 
receiving member 74F with the interior of the 
passage 76F. Also, a second aperture 80F (Figures 
13 — 15) is provided in each receiving member 74F 
opposite the first aperture 78F for communicating 
between the exterior of the receiving member 74F 
and the interior of the passage 76F. At least one of 
these two apertures 78F and 80F is intended to 
accommodate the insertion of a ram-like member 
of the applying instrument for deforming the 
fastening member leg 66F in a manner described 
in detail hereinafter. The other of the apertures 
78F and 80F may function as a guide or detent to 
position the receiver 62F within the instrument. 

The fastening member 60F and the receiver 62F 
may be formed from suitable materials, such as 
thermoplastic polymer materials that are absorb- 
able by mammalian tissue. 

To apply the fastener 50F to join the tissue 
portions, the receiver 62F is mounted in or on the 
anvil 130 of the instrument 100 (illustrated in 
Figure 5 and described above). The fastening 
member 60F is disposed in the instrument 
needles 102 on the other side of the tissue 
portions. The instrument 100 is then operated to 
effect relative movement between the needles 
102 and the tissue portions so that the tissue 



portions are penetrated by the needles. Next, the 
drive members 120 are actuated to move the 
fastening member 60F along the needles 102 so 
that the fastening member legs 66F enter the 

5 receiver 62F. The relative movement between the 
fastening member 60F and the receiver 62F is 
terminated when the fastening member link 68F is 
at a desired distance from the receiver 62F to 
secure the tissue portions together. Preferably, 

w this movement is terminated after the tissue 
portions have been compressed together a 
desired amount. 

At this point, the distal ends of the fastening 
member legs 66F will typically protrude from the 

15 receiver opposite the side of the receiver that is 
contacting one of the tissue portions. In Figure 14, 
the legs 66F are not shown protruding beyond the 
receiver 62F since, in accordance with a preferred 
further step of the method, the protruding por- 

20 tions have been severed to leave the leg ends 
flush with the receiver 62F. 

Regardless of whether or not the protruding 
portions of the fastening member legs 66F are 
severed, the fastening member legs 66F and/or 

25 the receiver 62F are acted upon in a certain 
member to effect an engagement of the legs 66F 
with the receiver 62F to hold the two tissue 
portions together. To this end, each fastening 
member leg 66F is deformed or coined to force a 

30 bulged out portion 79F of each fastening member 
leg 66F into engagement with the receiver 62F. 

The instrument 100 may be modified to include 
means for effecting this deformation (which 
means are not illustrated in Figure 5). In particu- 

35 lar, the anvil 130 illustrated in Figure 5 would be 
incorporated in a lower jaw of the instrument. The 
lower jaw would also house a fastening member 
leg deforming and severing mechanism. Such a 
mechanism would include a pair of deforming 

40 members adapted to reciprocate within the lower 
jaw. After the fastening member legs 66F have 
been pushed the desired amount into the receiver 
62F, the instrument deforming members would 
be actuated to enter the apertures 78F (or 80F or 

45 both). This deforms the portion 79F of each leg. 

To accommodate the deformation of each leg 
portion 79F, the apertures 78F and 80F each have 
a dimension (measured normal to the longi- 
tudinal axis of the passage 76F) that is greater 

so than the dimension of the passage 76F (measured 
normal to the longitudinal axis mf the passage. In 
the embodiment illustrated in Figures 13—15, the 
apertures 78F and 80F, when viewed from the 
side, are seen to each have a generally rect- 

55 angular configuration (with somewhat rounded 
corners) with a length greater than the diameter 
of the cylindrical bore passage 76F. This 
accommodates the bulged out portion 79F of the 
fastening member leg and thus effects a rivet-like 

60 engagement of the leg 66F with the receiver 62F. 
It has been found that the above-described 
method of applying the fastener 50F to the tissue 
portions results in a relatively strong retention 
structure comprising the fastening member 60F 

65 and engaged receiver 62F. Further, one size 
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fastener 50F may be used for a variety of different 
tissue thicknesses since the fastening member 
60F can be inserted into the receiver 62F to a 
selected depth for the desired amount of tissue 
compression and the legs 66F can then be 
deformed to effect the engagement of the legs 
and receiver. This deformation can take place at 
any point along the length of each leg 66F, 
depending on tissue thickness. Such a fastener 
structure and method of applying the fastener 
readily accommodates application of the fastener 
50F by means of a suitable instrument that can be 
designed to apply a plurality of such fasteners 
simultaneously. 

With the embodiment of the fastener 50F 
described above, the legs 66F are deformed into 
engagement with the receiver 62F. However, it is 
to be understood that the legs 66F may be formed 
with apertures or notches (not illustrated) and 
that portions of the receiver 62F may be deformed 
into the leg notches or apertures for effecting the 
engagement between the receiver 62F and fasten- 
ing member 60F. Further, a combination of both 
the deformation of the receiver 62F and the 
deformation of the legs 66F may also be used to 
effect engagement of the receiver 62F and fasten- 
ing member 60F. 

With the above-described method, the pro- 
truding portions of the fastening members legs 66 
may be severed during or after the step of 
deforming the legs 66F and/or receiver 62F. Pre- 
ferably, during the step of severing the protruding 
portions of the fastening member legs 66F, the 
protruding portions of the fastening member legs 
are surrounded with a suitable container for 
catching the leg protruding portions after they are 
severed so as to prevent the severed portions of 
legs from falling into the surrounding tissue or 
body cavity. This container may be part of the 
instrument 100. 

The material from which the fastening member 
legs 66F are formed is preferably one that is 
relatively easily deformable to accommodate the 
deforming action of the instrument. If just the legs 
are to be deformed, the receiver 62A need not be 
fabricated from such a relatively easily deform- 
able material. 

Regardless of the materials selected for the 
fastening member 60F and receiver 62F, it may be 
desirable to effect the method of deforming the 
fastening legs 66F and/or receiver 62F with the aid 
of heat to soften the material. Such heat may be 
provided by a suitable process (e.g., electrical 
resistance heating). Such heating would reduce 
the magnitude of the mechanical forces required 
to effect the necessary deformation. 

Although the instrument 100 would preferably 
include cutting blades (not illustrated) for sever- 
ing the projecting portions of the legs 66F as 
described above, in some applications it may not 
be desired to sever the legs. In such applications, 
it would, of course, not be necessary to equip the 
instrument 100 with cutting blades. 

Although the instrument 100 has been 
described above with respect to the application of 



any one of a variety of fasteners, it is to be 
realized that the instrument 100 may be modified 
to apply a plurality of fasteners simultaneously. 
For example, the instrument 100 could be fabri- 
5 cated with a plurality of pairs of needles and 
cooperating anvils. 

Alternative design features 
In Figures 1 — 15, the two legs of each fastening 

10 member are connected by a portion of the fasten- 
ing member (e.g., the link or clamping member) 
which is illustrated as being generally straight 
and extending perpendicular to the two legs. The 
structure need not be limited to such a shape 

rs however. Instead, all or a portion of the length of 
the fastening member between the two legs may 
be arched or arcuate or may include an arcuate 
portion (e.g., an inverted U-shaped configura- 
tion). This would function to initially provide a 

20 free space between the upper tissue portion and 
the top of the fastening member to allow for some 
expansion of the tissue. 

However, in those situations where increased 
initial tissue compression is desired, modified 

25 receiver structure may be provided to cooperate 
with the above-described arcuate fastening 
member. Specifically, the receiver need not have 
a flat upper surface as illustrated. Rather, the 
upper surface of the receiver may be arcuate (e.g., 

30 convex) so as to generally match or correspond 
with the arcuate shape of the fastening member. 
This can result in an increased compression of the 
two tissue portions between the receiver and 
fastening member. 

35 

Claims 

1. An instrument for applying a fastener (50) to 
close a wound or incision in mammalian tissue by 

40 holding together portions (52, 54) of said tissue 
defining the wound or incision so as to facilitate 
healing of the wound or incision, said fastener 
(50) being of the type comprising a fastening 
member (60) and a receiver (62), said fastening 

45 member (60) having a pair of legs (66) joined by a 
link (68), said receiver (62) being adapted to 
receive portions of said fastening member legs 
(66) so that said fastener (50) can remain in said 
tissue portions (52, 54) with a portion of said link 

so (68) lying substantially along one (54) of said 
tissue portions (52, 54) on one side of the wound 
or incision and with a portion of each of said legs 
(66) being received in said receiver (62) on the 
other side of said wound or incision secured 

55 adjacent another of said tissue portions (52, 54), 
said instrument (100) comprising: 

a pair of spaced-apart, straight, needles (102) 
oriented in a common plane, each needle (102) 
having a distal end (108) adapted for piercing said 

60 tissue portions (52, 54), each needle (102) being 
hollow and having a passage (110) extending 
along its length from a fastener receiving opening 
(112) to a discharge opening (109) at said distal 
end (108), and each said needle (102) defining a 

65 slot (114) extending along its length in communi- 
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cation with said passage (110) and facing the slot 
(114) of the other needle (102); 

an anvil (130) adapted to be positioned on said 
other side of said wound or incision; 

means for effecting relative movement 
between said anvil (130) and said needles (102) to 
insert said needles (102) through said tissue 
portions (52, 54) for locating said receiving open- 
ings (112) on said one side of said wound or 
incision and for locating said discharge opening 
(1 09) on said other side of said wound or incision; 
and 

drive means (120) for engaging said fastening 
member (60) and urging said fastening member 
(60) along said needles (102) to locate a portion of 
said link (68) on said one side of said wound or 
incision adjacent said one tissue portion (54) and 
to locate and secure a portion of each said leg (66) 
on said other side of said wound or incision 
adjacent said other tissue portion, wherein 

the anvil (130) is adapted to support said 
receiver (62) against said other tissue portion (52). 

2. The instrument in accordance with claim 1 in 
which said anvil includes a leg guide member 
(200) adapted to support said receiver (62). 

3. The instrument of claim 1 or claim 2 in which 
said drive means (120) includes means for con- 
tacting and pushing against said fastening 
member link. 

4. The instrument of any one of claims 1 to 3, in 
which each said needle (102) has an angled distal 
end (108) defining said discharge opening (109). 

5. The instrument of claim 4 in which the distal 
end (108) of each needle (102) is angled outwardly 
away from said slot (114) with increasing distance 
from said fastener receiving opening (112). 

6. The instrument of any one of claims 1 to 5 in 
which said passage (110) is generally cylindrical. 

Patentanspruche 

1. Vorrichtung zum Anbringen einer Klammer 
(50) zum Verschliefcen einer Wunde oder eines 
Einschnitts im Gewebe eines Lebewesens, in dem 
die die Wunde oder den Einschnitt bildende 
Gewebeabschnitte (52, 54) zum Unterstutzen der 
Heilung der Wunde oder des Einschnitts 
zusammengehalten werden, wobei die Klammer 
(50) zu dem Typ gehort, der ein Klammerelement 
(60) und ein Aufnahmeelement (62) aufweist, 
wobei das Klammerelement (60) ein Paar durch 
ein Verbindungsstuck (68) verbundene Arme (66) 
hat, wobei das Aufnahmeelement (62) zum Auf- 
nehmen von Abschnitten der genannten Klammer- 
element-Arme (66) so angepaSt ist, daS die 
Klammer (50) in den genannten Gewebeabschnit- 
ten (52, 54) verbleiben kann, wobei ein Abschnitt 
des Verbindungsstucks (68) im wesentlichen ent- 
lang einem (54) der Gewebeabschnitte (52, 54) an 
einer Seite der Wunde oder des Einschnitts liegt 
und wobei ein Abschnitt jedes der Arme (66) in 
dem Aufnahmeelement (62), das sich an der 
anderen Seite der Wunde oder des Einschnitts 
befindet und benachbart zu dem anderen der 
Gewebeabschnitte (52, 54) befestigt ist, aufge- 



nommen wird, und wobei die genannte Vorrich- 
tung (100) aufweist: 

ein Paar voneinander beabstandete, gerade, in 
einer Ebene ausgerichtete Nadeln (102), wobei 
5 jede Nadel (102) ein zum Durchbohren der Gewe- 
beabschnitte (52, 54) geeignetes entferntes Ende 

(108) hat, wobei jede Nadel (102) hohl ist und 
einen sich entlang ihrer Lange von einer 
Klammeraufnahmeoffnung (112) zu einer Aus- 

10 wurfoffnung (109) an dem entfernten Ende (108) 
erstreckenden Durchgang (110) hat, und wobei 
jede Nadel (102) einen Schlitz (114) aufweist, der 
sich in Verbindung mit dem Durchgang (110) 
entlang ihrer Lange erstreckt und dem Schlitz 

15 (114) der anderen Nadel (102) gegenuberliegt, 

einen Amboss (130), der geeignet ist, an der 
genannten anderen Seite der Wunde oder des 
Einschnitts angeordnet zu werden, 
Einrichtungen zum Bewirken einer gegen- 

20 seitigen Bewegung zwischen dem Amboss (130) 
und den Nadeln (102) zum Einbringen der Nadeln 
(102) durch die Gewebeabschnitte (52, 54), 
wodurch die Aufnahmedffnungen (112) an der 
einen Seite der Wunde oder des Einschnitts zu 

25 liegen kommen und die Auswurfoffnung (109) an 
der anderen Seite der Wunde oder des Einschnitts 
zu liegen kommt und 

Antriebseinrichtungen (120) zum Einbringen 
des Klammerelements (60) und Bewegen des 

30 Klammerelements (60) entlang der Nadeln (102), 
so dalS ein Abschnitt des Verbindungsstucks (68) 
an der einen Seite der Wunde oder des Ein- 
schnitts benachbart zu einem Gewebeabschnitt 
(54) angeordnet wird und ein Abschnitt jedes 

35 Arms (66) an der anderen Seite der Wunde oder 
des Einschnitts benachbart zu dem anderen 
Gewebeabschnitt angeordnet und befestigt wird, 
wobei 

der Amboss (130) geeignet ist, das Aufnahme- 
40 element (62) gegen den anderen Gewebeabschnitt 
(52) zu stutzen. 

2. Vorrichtung nach Anspruch 1, wobei der 
Amboss ein Arm-Fuhrungselement (200), das 
zum Stutzen des Aufnahmeelements (62) geeig- 

45 net ist, umfafct. 

3. Vorrichtung nach Anspruch 1 oder 2, wobei 
die Antriebseinrichtung (120) Einrichtungen zum 
Anlegen und Driicken des Klammerelement-Ver- 
bindungsstucks umfafct. 

so 4. Vorrichtung nach einem der Anspruche 1 bis 
3, wobei jede Nadel (102) ein die Auswurfoffnung 

(109) bildendes angeschragtes entferntes Ende 
(108) hat. 

5. Vorrichtung nach Anspruch 4, wobei das 
ss entfernte Ende (108) der Nadel (102) von dem 

Schlitz (114) ausgehend nach au&en angeschragt 
ist, wobei die Entfernung von der Klammerauf- 
nahmeoffnung (112) zunimmt. 

6. Vorrichtung nach einem der Anspruche 1 bis 
60 5, wobei der Durchgang (110) im wesentlichen 

zylindrisch ist. 

Revendications 

65 1. Instrument pour poser une agrafe (50) pour 
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fermer une blessure ou une incision dans un tissu 
mammaire en maintenant ensemble des portions 
(52, 54) dudit tissu definissant la blessure ou 
i'incision de fagon a faciliter la cicatrisation de 
ladite blessure ou incision, ladite agrafe (50) etant 
du type comportant un element d'agrafage (60) et 
un receptacle (62), ledit element d'agrafage (60) 
presentant une paire de branches (66) reunies par 
une entretoise (68), ledit receptacle (62) etant 
prevu pour recevoir des portions desdites 
branches (66) de I'element d'agrafage de fagon 
telle que ladite agrafe (50) puisse demeurer dans 
lesdites portions (52, 54) du tissu, une portion de 
ladite entretoise (68) reposant sensiblement le 
long de Tune (54) desdites portions (52, 54) du 
tissu, de I'un des cotes de la blessure ou incision, 
et une portion de chacune desdites branches (66) 
venant se loger dans ledit receptacle (62), de 
I'autre cote de ladite blessure ou incision, bloqu6e 
pres de I'autre desdites portions (52, 54) du tissu, 
ledit instrument (100) comportant: 

une paire d'aiguilies (102) espacees I'une de 
I'autre, droites, orient£es dans un plan commun, 
chaque aiguille (102) presentant une extr6mit6 
(108) distale, pr&vue pour percer lesdites portions 
(52, 54) du tissu, chaque aiguille (102) etant 
creuse et presentant un passage (1 10) qui s'etend 
sur sa longueur, depuis une ouverture (112) de 
reception de I'agrafe jusqu'd une ouverture de 
sortie (109) a ladite extremite (108) distale, et 
chaque dite aiguille (102) definissant une fente 
(114) qui s'etend sursa longueur, en communica- 
tion avec ledit passage (110), et qui fait face h la 
fente (114) de I'autre aiguille (102); 

une enclume (130) prevue pour §tre placee 
dudit autre c6t6 de ladite blessure ou incision; 

un moyen pour faire effectuer un mouvement 
relatif entre ladite enclume (130) et lesdites 
aiguilles (102) pour inserer lesdites aiguilles (102) 
a travers lesdites portions (52, 54) du tissu pour 
placer lesdites ouvertures de reception (112) dudit 



cote, mentionne en premier lieu, de ladite bles- 
sure ou incision et pour placer ladite ouverture de 
sortie (102) dudit autre cote de ladite blessure ou 
incision; et 

5 un moyen d'entrainement (102) pour venir en 
prise avec ledit element d'agrafage (60) et pous- 
ser ledit element d'agrafage (60) le long desdites 
aiguilles (102) pour placer une portion de ladite 
entretoise (68) dudit cote, mentionne en premier 

70 lieu, de ladite blessure ou incision, pr&s de ladite 
portion (54) de tissu mentionnee en premier lieu 
et pour placer, et bloquer, une portion de chaque 
dite branche (66) dudit autre cote de ladite bles- 
sure ou incision, pres de ladite autre portion du 

is tissu, dans lequel 

I'enclume (130) est prevue pour supporter ledit 
receptacle (62) contre ladite autre portion (52) du 
tissu. 

2. Instrument selon la revendication 1, dans 
20 lequel ladite enclume comporte un element (200) 

de guidage des branches prevu pour supporter 
ledit receptacle (62). 

3. Instrument selon la revendication 1 ou 2, 
dans lequel ledit moyen d'entrainement (120) 

25 comporte un moyen pour venir en contact avec 
ladite entretoise de I'element d'agrafage et pous- 
ser contre elle. 

4. Instrument selon I'une quelconque des 
revendications 1 a 3, dans lequel chaque dite 

30 aiguille (102) presente une extremite (108) distale 
biseautee et definissant ladite ouverture de sortie 
(109). 

5. Instrument selon la revendication 4, dans 
lequel I'extremite (108) distale de chaque aiguille 

35 (102) est biseautee en eioignement de ladite fente 
(114) selon une distance croissante d partir de 
ladite ouverture (112) de reception de I'agrafe. 

6. Instrument selon I'une quelconque des 
revendications 1 a 5, dans lequel ledit passage 

40 (110) est de forme generate cylindrique. 
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